The aim of the study is to synthesise and. Characterize -some novel, "tetrazole., -5-thiol" derivatives. Firstly, the "1-phenyl-1H7-tetrazole-5-thiol" (A1) has been., synthesised by the reaction of phenylisothiocyanate with NaN3 in water as a solvent. Secondly, the tetrazole-5-thiol derivatives (A2-A4) were synthesised by the alkylation reaction of the compound (A1) with chloroacetone, phenacyl bromide and chloromethyl acetate respectively. The resulted percentage yield was relatively high (92%, %95, %90 respectively). Compound (A5) was synthesised by the reaction of ethyl acetate tetrazole derivative (A4) with hydrazine. Moreover, the derivatives (A6-A11) were synthesised by the reaction of the (A5) with various substituted aromatic aldehydes. Moreover, compounds (A12-A13) have been synthesised by the cyclization reaction of compound A5 with acetylacetone and phenyl acetylacetone respectively. The produced compounds have been identified by IR, 13 C-NMR and 1 H-NMR Spectroscopy, and the quantities of various of the physical data (melting point, the shape of crystal and color). Finally, the compounds were examined for their biological activities alongside two kinds of bacteria (E. Coli and Staphylococcus aureus). Compounds A2, A4, A8, A11 and A13 showed the highest inhibition activity against E. Coli. Compounds A2, A9, A10and A13 showed the maximum activity against Staphylococcus aureus.
INTRODUCTION
Tetrazole derivatives are one of the most significant parts of research in the field of organic chemistry refer to its different forms of pharmacological, properties (Kawkab et al., 2012; Ramasamy et al., 2010) . Tetrazoles are class of heterocyclic 5-membered ring CN4H2 consisting of four nitrogens and one carbon atoms in the ring. Tetrazoles are not presently available naturally (Patil et al., 2012; Arulmozhi et al., 2017) . There is. Large importance in the medicinal and biological uses of tetrazoles caused by their testified antimicrobial . Anti-Inflammatory, anti-asthmatic, antiallergic and antiviral , anti-neoplastic (Zamani et al., 2015) , antitubercular activity (Adamec et al., 2005) and anticancer . The significance of tetrazole and its derivatives increased since its utility as an isosteric replacement for organic acids in the drug design (Herr and Bioorg, 2002) . Tetrazole-thione or thiole" may be. Subsist in 3 tautomeric arrangements as illustrated in Figure ( 1). Lieber (Lieber et al., 1957; Lieber et al., 1959) and Altland Altland, H. W. J. Org, 1976) suggested the/existence of this tautomers form. On the other hand, the exact structure of 1-subs tetrazole-5-thiones (I, II) or 1-substetrazole-5-thiol (III) residues unclear since the recent spectral statistics could not confirm it. A group of researchers proposed that 4H-tautomer thione arrangement (I) exists mainly both in the solid state and in the solution (Elguelo et al., 1976) . And is thermodynamically more constant consistent with the quantum-chemical computations. However, commercially presented "1-substituted tetrazole-5-thiols" (III) believed as a sincere unique between the 3 available probable tautomers.
Figure 1: Three tautomeric types of tetrazolethio or thiol
The production of a different series of tetrazole derivatives and biological studies of there was performed, in the present study.
Experimental part

Instruments
The FTIR spectra were recorded with KBr disc on "Perkin Elmer, tensor 27 (Bruker)" in the range, (4000-400) cm -1 . 1 H-NMR and the 13 C-NMR spectrum were recorded on "a Bruker-DRX system AL 500 MHz spectrometer" (solvent DMSO-d 6 ) with internal standard TMS in Higher School of chemistry / Sharif University and Tehran University, Iran. The melting points are determined, utilizing the capillary tubes in a "Gallen Kamp., MFB-600-Melting Point" devices and are uncorrected". Analytical (TLC) in the (3:7 or 4: 6) ratio of ethyl acetate: hexane) as the travelling phase was executed on plates (Merck 60 F254, 0.25 mm) silica gel.
Chemicals
The primary substances were collected from companies of "BDH", "Sigma Aldrich" and Fluka.
Synthesis of compounds
Synthesis of tetrazole A1 (1-Phenyl-1, 2, 3, 4-tetrazole-5-thiol) (Han et al., 2012; Altland and Org, 1976) The titled compound was synthesised according to literature (Han et al., 2012; Altland and Org, 1976) and the physical data of compound A1 are registered in Table 1 .
Preparation of compounds (A2-A4)
A mixture of 2.67g, 0.015 moles of A1 and 1.64g, 0.015 moles of sodium acetate dissolved in 50 ml of ethanol. Then, the used dropping funnel containing 0.018 moles of chloroacetone, 2-bromo-1-phenylethanone and ethyl chloroacetate in the absolute ethanol 10 ml of was, added with continuous stirring. The resultant mixture was heated under reflux for 5-7 hrs; the reaction was monitored by the use of TLC ("hexane: ethyl acetate" (6:4 v/v) after the completion, the reaction allowed, to cool to the rt, and poured into 100 ml of refrigerated water containing. The solid product was collected and purification using a suitable solvent (Abdul-Nabi and Jasim, 2014). The characterization of the products are recorded in Table 1 .
Spectral characterization
Spectral characterization of (A2): IR (KBr, υ, cm −1 ): 1463 (N=N stretching of tetrazole), 1499 (C=C stretching of aromatic rings), 1595 (C=N stretching of tetrazole ring), 1708 (stretching of C=O) of keton, 2903, 2980 (stretching of C-H aliphatic), 3028 (stretching of C-H aromatic), 1160 (stretching of C-O). 1 H-NMR data of (A2) in ppm: 2.29 (S, 3H, COCH3), 4.5 (S, 2H, S-CH2), 7.65-7.69 (m, 5H ArH,). 13 C-NMR (A2) in ppm: 29, 43.9, 124.78, 130.5, 131, 133.51, 154.3, 201.4 .
Spectral characterization of (A3): IR (KBr): 1682 (C=O of ketone), 1672 (C=N of tetrazole ring), 1589 (C=C of aromatic rings), 1499, 1385 (N=N of tetrazole ring), 1 H-NMR data of (A3) in ppm: 5.2 (S, 2H, (S-CH2), 7.57-8.06 (m, 10 H, Ar-H), 13 C-NMR (A3) in ppm: 42.66, 124.69, 128.89, 129.35, 130.45, 131, 131.45, 133.59, 134.42, 135.54, 154, 192.81 .
Spectral characterization of (A4): IR: 1746 (C=O of ester), 1299 (C-O), 1634 (C=N of tetrazole ring), 1595, 1500 (C=C of aromatic ring), 1476, 1392 (N=N of tetrazole ring), 1 H-NMR data of (A4) in ppm: 1.17-1.2 (t, 3H (CH2CH3), 4.11-4.16 (q, 2H, (CH2CH3), 4.3 (S, 2H (S-CH2), 7.66-7.69 (m, 5H Ar-H), 13 C-NMR (A4) in ppm : 13.8, 34.7, 61.57, 124.23, 130, 130.58, 132.94, 153.57, 167.45. Synthesis of (A5) Kalluraya et al., 2006) . Ethyl acetate tetrazole derived (A4) (2.5gm, 0.01 mole) in ethanol (20 ml), (0.02 mole) Hydrazine, hydrate 80% was, added, the prepared mixture was stirred at room temperature for 90 min, then the solid was filtered with a glass funnel. The residue was dried and then desiccated to form a crystalline powder. The powder. was purified from ethanol and gave colorless.needles, with melting point 159-161 C Spectral characterization of (A5): IR: (KBr, υ, cm −1 ) 1686 (amide C=O), 3345, 3296, 3218 (NH, NH2, OH), 1 H-NMR in ppm: 4.09 (S, 2H, (CH2) 4.32 (broad peak, 2H (NH2), 7.65-7.75 (m, 5H, Ar-H), 9.41 (S, 1H (CONH), 13 C-NMR (A5) in ppm: 35.5, 124.86, 130.48, 131, 133.5, 154, 165, 86. Synthesis of compounds (A6-A11) (Nadia et al., 2017; AL-Bayati1 and Mekky, 2017) . A mixture of compound A5 (0.001 moles) in methanol (20 ml), aryl aromatic aldehyde (0.001 moles) and 1ml of GAA were refluxed for (4-7) hr. The reaction completed progress was monitored by the used TLC (hexane: ethyl acetate) after completing the reaction, the mixture cooled to the., r.t, and then the separated solid particles were filtered. The purification of these compounds was carried out by the process of recrystallisation from suitable solvents. 4Physical properties of compounds (A6 -A11) are shown in Table 2 .
Spectral characterization of (A6): IR (KBr, υ, cm −1 ): 1681 (C=O of amide), 1629 (C=N), 1597 (C=N vibration strech of tetrazole ring), 1557, 1360 (NO2), 1525, 1499, 1481 (C=C of aromatic ring), 3210 (NH, OH), 1 H-NMR data of (A6) in ppm: 4.33 (S, 1H, CONH) 4.73 (S, 2H, SCH2), 7.66-8.1 (m, 9H, protons of aromatic ring), 8.44 (S, 1H, CH=N) , 12 (S, 1H, CONH, OH totaumeric) " 13 C-NMR" (A6) in ppm : 36 , 124, 126, 128, 130, 131, 133, 134, 140, 143, 148, 154 , 163, 168 Spectral characterization of (A7): IR (KBr, υ, cm −1 ):1669 (C=O of amide), 1606 (C=N) , 1571, 1475 (C=C of aromatic ring), 3169 (NH, OH), 1 H-NMR data of (A7) in ppm : 3.8 (S, 3H, OCH3), 4.28 (S, 1H, CONH), 4.7 (S, 2H, SCH2), 7.1 (dd, 2H, protons of aromatic ring)), 7.64 (dd, 2H, protons of aromatic ring)), 7.68 (m, 5H, Phenyl ring), 7.98 (S, 1H, azomethene CH=N), 11.64 (S, 1H, CONH, OH totaumeric) , 13 C-NMR (A7) in ppm : 36.61, 55.97, 114.8, 124.9, 128.98, 129, 130, 130.9, 133.57, 144.57, 154.62, 161, 167.98 .
Spectral characterization of (A8): IR (KBr, υ, cm −1 ) : 1712 (C=O of amide in isatin ring), 1692 (C=O of amide), 1621 (C=N), 1612 (C=N stretching of tetrazole ring), 1500, 1468 (C=C of aromatic ring), 3119, 3149, 3184 (NH, OH), 1 H-NMR data of (A8) in ppm : 4.44 (S, 1H, CONH), 4.85 (S, 2H, SCH2), 6.95 (d, 1H, aromatic proton of isatin ring), 7.1 (t, 1H, aromatic of isatin ring), 7.39 (t, 1H, of isatin aromatic proton ring), 7.57 (d, 1H, aromatic proton of isatin ring), 7.7 (m, 5H, Phenyl protons), 11.29 (S, 1H, CONH, OH totaumeric), 12.71 (S, 1H, isatin NH). 13 C-NMR (A8) in ppm: 35.4, 111.6, 119.9, 121, 123.6, 124.8, 130.5, 131, 132, 133, 135.6, 143, 154, 162.9, 169. Spectral characterization of (A9): IR (KBr, υ, cm −1 ) :1673 (amide carbonyl), 1629 (C=N), 1599 (C=N stretching of tetrazole ring), 1597, 1441 (C=C of aromatic ring)3171 (NH, OH), 1 H-NMR data of (A9) in ppm: 4.28 (S, 1H, CONH), 4.69 (S, 2H, SCH2), 7.79 (S, 3H, OCH3), 7.8 (S, 3H, OCH3) , 7, 02 (d, 1H, aromatic proton), 7.19 (d, 1H, proton of Ar), 7.3 (dd, 1H, Ar-proton), 7.68 (m, 5H, phenyl ring), 7.95 (S, 1H, CH=N), 11.56 (S, 1H, CONH, OH totaumeric), 13 C-NMR (A9) in ppm: 35.855, 55.4, 55.55, 108.45, 111.45, 121.8, 124, 126.6, 130, 130.6, 133, 149, 150, 154, 162, 167.54 Spectral characterization of (A10): IR (υ, cm −1 , KBr):1702 (C=O of amide), 1617 (C=N), 1596 (C=N stretching of tetrazole ring), 1556, 1476 (C=C of aromatic ring), 3050 (C-H aromatic), 3210 (NH, OH), 1 H-NMR data of (A10) in ppm: 4.3 (S, 1H, CONH), 4.72 (S, 2H, SCH2), 6.87-7.8 (m, 8H, aromatic proton), 8.2 (S, 1H, CH=N), 10.47 (S, 1H, OH phenol), 11.78 (S, 1H, CONH, OH totaumeric). 13 C-NMR (A10) in ppm : 36. 55, 118 , 119., 121, 122, 124, 128, 130, 133, 140, 145, 154.5, 163, 168 .
Spectral characterization of (A11): IR (υ, cm −1 , KBr): 1665 (C=O of amide), 1606 (C=N), 1555 (C=N stretching of tetrazole ring), 1530, 1499, 1483 (C=C of aromatic ring), 3182 (NH, OH), 1447, 1412 (C-N), 2977, 2940, 2912, 2858, 2815 (C-H aliphatic) , 1 H-NMR data of (A11) in ppm 2.96 (S, 6H, N (CH3)2) 4.27 (S, 1H, CONH) 4.69 (S, 2H, SCH2), 6.72-6.75 (dd, 4H, aromatic proton), 7.49-7.7 (m, 5H, aromatic proton), 7.9 (S, 1H, CH=N), 11.49 (S, 1H, CONH, OH totaumeric) . 13 C-NMR (A11) in ppm: 36.44, 36.69, 112, 121, 124, 128.9, 130, 133, 145, 154, 162, 167. Synthesis of compounds (A12, A13) A mixture of compound [A5] (0.001mol) and (0.001mol) of acetylacetone and "phenyl acetylacetone "in (25 ml) of the absolute ethanol was refluxed for 4 hrs. Then the reaction mixture was cooled to give solid products. Physical properties of compounds (A12, A13) are shown in Table 4 .
Spectral characterization of "5-{ [2-(5-meethyl-3-phenyll-1H-pyrazol-1-yl)-2-oxoethyl]thio}-1-phenyl-1H-tetrazole (A12) : IR (KBr, υ, cm −1 ): 3058, 3030 (stretching of C-H aromatic) 2992, 2951, 2934 (stretching of C-H aliphatic) 1652 (C=O of amide and (C=N of tetrazole ring), 1595, 1500, 1453 (C=C of five member and aromatic ring), 1 H-NMR data of (A12) in ppm : 2.06 (s, 3H, CH3), 4.7 (S, 2H (S-CH2), 7.00 (s, 1H, pyrazole ring) 7.2 -7.6 (m, 10H Ar-H), 13 C-NMR (A12) in ppm : 16.4, 37.7, 92.8, 124, 125, 127, 128, 130, 131, 133, 143, 154, 155, 163 .
Spectral characterization of 5-{[2-(3, 5-dimethyl-1H-pyrazol-1-yl)-2-oxoethyl]thio}-1-phenyl-1H-tetrazole (A13): IR (KBr, υ, cm −1 ) : 3107 (stretching of C-H aroomatic) 2935, 2923, 2913 (stretching of C-H aliphatic) 1722 (C=O of amide) 1681 (C=N of tetrazole ring), 1586, 149, 14820 (C=C of five member and aromatic ring), 1 H-NMR data of (A13) in ppm: 2.2 (S, 3H, CH3), 2.24 (S, 3H, CH3), 5 (S, 2H, SCH2), 6.28 (S, 1H, pyrazole ring) 7.6-7.7 (m, 5H Ar-H), 13 C-NMR (A13) in ppm : 12.7, 13.8, 29, 112, 124.9, 129, 129.5, 134, 140, 151, 156.7, 168 .
Antimicrobial, Activity Testing:
The produced compounds with many concentrations (10 -1 , 10 -3 , and 10 -5 M) using (DMSO) as a solvent were prepared. The agar well" diffusion system used to the determintionantimicrobial activity. The culture medium was injected with two kinds of bacteria (E. Coli" and staphylococ0cus aureus") adjourned in nutrient agar plates. "Six-millimetre diameter wells pressed into the agar with new bacteria and crowded with (92 μL) of each solution. The incubation was carried out at 37 °C for 24 h. The evolution controls and solvent were had, and the zones of inhibition were measured. The activity was appraised by calculating the inhibition zone diameter, and then the noticed measurements were confirmed. All data were concise in Table 5 .
RESULTS AND DISCUSSION
Synthesis and Characterization
Initially, compound (A1) was obtained by the cyclized reaction of the phenylisothiocyanate with sodium azide in water as a solvent. The FTIR of compound (A1) illustrated bands at 3043 cm -1 for the stretching (υ C-H), and a significant band at 2553 cm -1 refer to stretch vibration of (SH) group and similarly shown absorption band at 1593 cm -1 due to stretching vibration of (υ C=N) of the tetrazole ring. Bands at about 1215 and 991 cm -1 are an indication of the tetrazole ring system (Kaplancikli, 2011). The compounds (A2-A4) have been synthesised via the nucleophilic substitution reaction of the compound (A1) with (chloroacetone, chloromethyl acetate, phenacyl bromide) (Silverstein et al.1981 ) (scheme 1). The FTIR spectrum of compound A2 shown the appearance of an absorption band at 1708 cm-1 this due to the vibe stretch of C=O ketone group disappearance at 2553 cm -1 which refer to vibration of (SH) group. This is evidence of the success of the reaction. Besides that, bands at 2903, 2980 cm -1 refer to the symmetric stretching and easy stretching of aliphatic C-H, respectively. The 1 H-NMR spectrum of compound A2 illustrated signals at 2.29 ppm for methyl group and 4.5 ppm for methylene group. The 13 C-NMR spectrum showed important signals at 201 ppm for (C=O) ketone groups. The spectrum of IR of compound (A3) shows absorption bands at 1682 cm -1 due to stretching vibration of the C=O group. Meanwhile, 1 H-NMR spectra demonstrate chemical shift at 5.2 ppm refer to (-SCH2-), and 13 CNMR spectrum appeared the signal at 190 ppm which refer to the carbon atom of the carbonyl group. On the other hand, FTIR spectrum compound A4 shows stretching vibration at 1746 cm -1 due to C=O for ester group. In addition to the above the 1 H-NMR spectrum showed a signal at 4.3 --18  15  20  18  A3  15  --15  10  19  A4  --21  19  15  20  A5  ---10  -A6  10  --20  --A7  --15  -15  10  A8  -10  20  10  18  10  A9  10  15  20  15  13  10  A10  -15  25  -13  18  A11  -20  -10  10  20  A12 (s20)  15  -15  10  15  15  A14  -20  --A15  -20  19  15  15  15  Con (+)  20  20  20  22  22  22  Con (-) ------ppm due to the protons -S-CH2-directly close to the tetrazole ring and two new signals at (1.7-1.2, t, 3H), (4.11-4-16, q, 2H) signifying the presence of an ethoxy group of the ester. In addition to all mentioned above the 13 CNMR spectrum of compound (A4) showed signals at 167 ppm for the ester group (C=O).
The FT-IR spectrum of compound A5 illustrated absorption bands at 3345, 3296 and3218 educating to the presence of NH2 and NH groups of hydrazide and disappearance of band 1746 cm -1 of C=O ester group. It's also showed the band at 1686 cm -1 refer to C=O of the amide. In the 1 H NMR spectra of this compound (A5) exhibited signals at 4.32 and 9.41 ppm related to the NH, NH2 group established the success of the reaction, while 13 CNMR spectrum explained the absent bands at 13.8 and 34.7 ppm which refer to carbons of an ethoxy group of the ester.
The corrected structures of compounds (A6-A11) were fixed by IR, 13 C-NMR and 1 H-NMR spectra. In the FT-IR spectra of compounds (A6-A11), the disappearance bands at 3345, 3296 cm −1 of the NH2 groups and the appearance of strong bands at 3169-3210 cm −1 associated to the stretching vibration of the NH group/evident the., the success the/ reaction. Also showed the existence of sharp abs bands in the region of 1606-1629 cm −1 due to stretching vibration of the C=N. The bands due to C=O amide are observed in the region of 1665-1702 cm −1 .
In the 1 H-NMR of all compounds (A6-A11), the signals mention to the -S-CH2-protons are attached to tetrazole ring appeared at 4.69-4.85 ppm. The azomethine CH=N protons were observed in 7.9-8.44 ppm (Rezki et al., 2015) . The other signals were observed at the expected regions (4.27-4.4) ppm refer to the NH of CONH and regions (11.49-12) ppm of protons OH totaumeric of the amide group (Shrestha, 2017) . The departure of the abroad peak at 4.32 ppm which refer to NH2. In the 13 C-NMR spectra of (A6-A11), the signals at (167-168.5) ppm due to carbons of the carbonyl were noticed. The azomethine carbons displayed at 161-163 ppm. The signals of aromatic carbons were noticed in the normal areas.
The new pyrazole derivatives were synthesised by the cyclization reaction of A5 with 1, 3-diketones in the ethanol as a solvent with a reflux process of 4 hrs. Biological activity: The novel derivatives have been examined antibacterial activity for their against gram+ staph -aureus and gram-bacteria E. Coli., by using the agar diffusion test. The observed inhibition areas were calculated in millimetres" and listed from Table4, it can be noticed that results from the data of the inhibition zone, The antibiotics ciprofloxacin was used as standard drugs for antibacterial, The compounds (A2, A3, A4, A8, A13) showed the most activity against E. Coli, meanwhile establish to be less active or inactive toward Staphylococcus aureus. On the other hand, compound A9 illustrated the broadest band of activity against the two kinds of bacteria. These preliminary screening test results are encouraging for more studies.
CONCLUSION
Tetrazole and its derivatives present in several of the bioactive organic substances that are of wide importance as of their various biological, pharmaceutical and clinical applications. In this paper, tetrazole derivatives were synthesised from 1-phenyl-1H-tetrazole-5-thiol which was synthesised from cyclization reaction of phenylisothiocyanate with sodium azide in water as-as solvent. The results showed a reasonable percentage yield (75%). The derivatives (A2-A4) were synthesised from the alkylation reaction of the 1-phenyl-1H-tetrazole-5-thiol with various alkyl halid. While compound (A5) has been synthesised by the reaction of A4 with %80 hydrazine. The derivatives (A6-A11) were synthesised by using the Schiff reaction, while compounds (A12, A13) have been synthesised by the cyclization reaction of the compound A5. Reactions were successfully performed compounds, and their structures were established by NMR and FTIR spectra. The biological activity of the prepared compounds was controlled by the type of bacteria; some of the compounds showed to be promising antimicrobial agents. Further pharmacological investigations are required in the area. Of the present study.
